Abstract: We present a new measurement of the ratio h/m Rb between the Planck constant and the mass of 87 Rb atom. A new value of the fine structure constant is deduced, α −1 = 137.035 999 037 (91) with a relative uncertainty of 6.6 × 10 −10 . Using this determination, we obtain a theoretical value of the electron anomaly a e = 0.001 159 652 181 13(84) which is in agreement with the experimental measurement of Gabrielse (a e = 0.001 159 652 180 73 (28)). The comparison of these values provides the most stringent test of the QED. Moreover, the precision is large enough to verify for the first time the muonic and hadronic contributions to this anomaly.
Precision test of QED
Since the foundation of quantum electrodynamics (QED), measurement of the anomaly of the magnetic moment of the electron (a e ) has been one of the best tools to test the accuracy of QED calculations.
The anomaly is expressed as a sum of terms in power of α/π and of additive terms which take into account the contributions due to the muon, the tau, the weak interaction and the hadrons:
In this equation, the relative uncertainty due to the theory is at the level of 3 × 10 −10 [1] . The anomaly a e is also measured very precisely by the group of Gabrielse at Harvard University with an uncertainty of 2.8 × 10 −10 [2] . Using eq. 1 and the experimental value of a e , one can deduce a determination of the fine structure constant. But in order to precisely test QED with this equation, one need an independant measurement of the fine structure constant α.
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Principle of the experiment
Our experiment is devoted to the determination of the fine constant α deduced from the measurement of the quantity h/M Rb (where h is the Planck constant, and M Rb the mass of the rubidium atom). The value of this ratio is deduced from the measurement of the recoil velocity v r =hk/M Rb of an atom when it absorbs a photon of momentumhk.
The principle of the experiment has been described in [3] . It combines a Ramsey-Bordé atom interferometer with Bloch oscillations. The method is to coherently transfer many recoils to the atoms at rest and to measure the final velocity. Our latest determination of the fine structure constant has a relative uncertainty of 6.6 × 10 −10 [4] . The comparison of our determination with the one obtained from experimental determination of the anomaly of the magnetic moment of the electron [2] and QED calculations [1] provides the most stringent test of this calculations ( Fig. 1 and Fig. 2 ). Moreover the accuracy is good enough to test for the first time the muonic and hadronic contributions to the anomaly of the magnetic moment of the electron (see Fig. 1 ). 
